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PROBLEM TO BE SOLVED: To perform path search even 
under low Eb/lo before an antenna directivity is formed in a 
cellular system using an adaptive array antenna. 
SOLUTION: This circuit consists of an array antenna 101, 
radio receiving parts 1021 to 102Na in each of antenna 
elements 101 to 10Na, A/D converters 1031 to 103Na, the 
replica generating part 105 of a known signal sequence on a 
receiving side, correlation operating parts 1041 to 104Na 
calculating a replica signal and a cross-correlation signal of 
each antenna element, a weight balance operating part 106 
performing weight balancing of a correlation signal in each 
antenna element, a weight controlling part 108 designating a 
weight coefficient so as to meet a directivity to a plurality of 
directions in which there is a possibility that the mobile _ _ . . . 

terminal of the other communication party exists and a 2 ~~ 

correlation peak detecting part 107 detecting a peak from delay profiles in a plurality of the 
directions and deciding the rough direction of the mobile terminal and receiving timing. 
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WPR^si 7i/-f7>rti o 1 ry^±^v 

A y M 0 1~ 1 ONatf ®Mtt9<3ffi 1 0 2 1~ 1 0 

2^ A/Dg&S§l 0i~ 1 0 3Na> §{§{ii!lT-gE*n© 
it^l©l/7'J*«4« 10 5^ l/7'JAi^7 

SBl 0 4i~l 0 4Na^w T^^^U* > I^OfflBI 
«^£fi&ttf*¥iS1-Sfi#tttt¥^«lfg& 1 0 6 

ftHtftWfflJ 10 8, «Si©#|Si©«SE:7D 77^i/*>f, 




7^*;i^-*C£&£ftfclifif3#-<-;*M> Nf^ 

^ft4g*As#ffi-r s - t * * sat y -r a mis©** * *»& 
*t oa M^ftttSfJTO k e>^^nT ^ a 

lffl^y 

^*ft*7:/^»fltt©»«t*ia!i*6ft-tvvt, m 

T^SKMt^fciaBM-* » 2 ©^ * y fc, 

itfiiBfg i ©* * y * &tt*w*tt&*BH«^c N tuia* 

a*ffv\ ^6nfcffiHflt©*^{t{t¥^fit*®M7-D 
7 7-f;i/i: bT£ffi*ira«lff i gkfr'=>#fJj£;**iai£ 
#S 2 IB«© C DMAt;^ i/Z^A C&tt a^tf— 

BMW 3] ilMBB#tftt¥J9tt»*»HU I5IB*^ 
ft^©fflH«^*HufBA/D^^il©-9->yy 

J: 5 J*v^ja«»Tf9->r 'J >^bfif^ klc J: *) tf 

— > a > 7 -y ;i>* & * e> c snr&n 2 §b«© c d m 
a -t ;u 5 > * x a tc & tt a > -y- - 0 s§ . 

<at&tt©fcsi«fc©35fisc7>^ 
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t1H*S 1 * 6 3 ©Ol* tlfr 1 Sf3««© C D M A-tr;i/^ 

ai^s i*>64 ©v^rn* 1 wib«© c d m A-kju? > 

lBfflH«^©«*tt©Wfb*fx-5»3»l 1 * & 4©v> 
-Tftfr 1 «f3«©C DM A-fe;i/5 AC*» a;1* 

[0 0 0 1] 

#tc^M (DS-CDMA) ***fflV>fcS»*«e- 

7^ 7-7 w 7>7 i ^-smfc*ttB^et*3tta^ 
*-y--^ s^^roia) Esstn^ao 

[0 0 0 2] 

[t^©a^] vmwzy'-?-®&<D-m&, mm* 

1 0-3 2 5 2 3^&m rcDMAaBSEBCSifi^-f 
5>*TWHIhJBj t|B^^^^TV^ao ^©SfgH|3«^ 

nfcse^^f ^ >4^*aiiaBttTiB©«ia*«ta-3T 
v^ao 

( 1 ) ffc«io;H D^h «»sI?;i/3R?U*iW5cl/fc« 

(2) fflH*J«*tt*3rfc:»B*-f ^>^©^ai*t 

a« 

(3) *BS*SH«^©«£{it£#«>a. 

(4) fflsfflHfi^cmijkft-sjHBiTJSfls-r*. 

(5) ¥*a<b£nfcffisfflH«^©**fift©i:-**tt 

■©ftM^-f ^>yk-ra 0 

[0 0 0 3] Sfe, ffiSfflHfl^^toa^ Sfaff^" 
fc^-f Pfh 5^>#,n/3l»Uftl6«tbfc3R5U*^ ^ »J £83 

a^h^^ao 

[0 0 0 4] ±m®i&&mt£r), lbTybSfcDffla 

(Eb) fclHzafeDCTiWA (I 
o) ©it (Eb/Io) #{£^t§£-T-fcgj£bfcg«* 
^^>^©t^m &fr-5^i:AST-^a. $ 

[0 0 0 5] ^fSqS©jM^i: bt, % 3 ffitt&i&it 
{Si/^^-ACs Wideband Code Division Multiple Acce 
ss (W-CDMA)35fiM«£fcfe>ft3. W-CDMAJ 



— ^UiMte-fb^ftoofeSo (Specifications of Air- 
Interface for 3G Mobile Systems Volume 3, Ver. 1.0 
(-1.2X ARIB) W-CDMA^m ©*£«$£* 

*in*J*«©JR»i«^*JU 2: bT« u -5 d k ifix £ -5 . 

cooo6] St, w-cDMA*stttW*aes* 

l/jOr*— SEfflMIH (ft;li£&5®l/2) 

tffifcffl SISHB-r * £ fc tc «fc 6 , il{tffl^©^»4S*{3« 

^^^(Multiple Access Interference:MA I )Sr<S^ 
-TS3i:^^kUTV\5o 7^f>f/7l"f7>f 
^- Uv-h7>ft) K-"H^Tfct#l;?.{£ "Smart Ante 
nna Arrays for CDMA Systems" IEEE Personal Commu 
nications Vol.3 No.5 N KlfBtEcFftTViSo 

[0007] ±j&Lfrmei(D^z-v--?-®mt, tp? 

rrr w 7>T±*m^tzffltmi&mmw^mmz 
nzztitmfeztix i#©7>^?- (^u* 

>^©#£<i;L fe*ia*gggt:*f bT*H * n& 

[0 0 0 8] f ftfr-eN 7&-7T-4 :77 W T^-r* 
ffi^fcCDMA^Uv^^A©^©,^^ Jgloltt 
fiJf#£f§fc^©«^©Eb/I o*«S!*SHJ:a« i-5 
fcfftlfflSftfc*^ 7>ftlxl/^>bafc!)CDEb 
/I oi±**Lj:9&S*C(£V>fflfc&S. ^©/fc«K ^ 

[0 0 0 9] Na^l^VrOT^TT-^ 77UJ7> 
ri-om-S, lxu^>bSfeDOEb/IotMbt 
NaxV^>b^CDEb/I ottafflWCttNaflfiF 
bfei^T, W-CDMAS^^OiotCift 

mfr-i+tt e b / 1 o &%tmxm e> * 5 
mjizm^m® (o. 6 2 5ms) fwin^i^ 

7 i ^^7H , T>7 1 ^-^^fflb^0^tJt«tbT 1/ 

[0 0 10] *f«?jK:ft*ft W-cKWT* 

:Ml^>hfS-Na=8, MtOFJfIEb/Io = 5 
dBk-T-Sks S^{c«il7>^^Vp<>h^fet) 
(OEb/I ott8x.b^>h^-^©Eb/I oktt^ 
1/8 (-9dB) £:&?>©T% 7>rtxM>hS 
feD©Eb/I o=-4dBT-tWtb5fe»tn«^e>^ 
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0„ bfctf^Ts ^^©Eb/I oifiT^y^-i^T 
tf^tlHI-) k-TSi^ 3E*i:It^9dB<g^Eb/ 

i oT*^xtJ— ^-^aj^^^siikt^?), ^©;i;* 

££>C, ^b^;i/©v;i/^^*s4>'t^#ffi-r?)i:-r5 
k, l;USfe!)(DEb/Io = -10dBfc!5;!3, c 
fttt#*fc*b^*frT?ifei>* ^©#&T-K-h9-&*f 

[ooii] si, CDMA^T-tt^oiEbv^'f 

^>^£f&mb£V>Pg»3§M£fT5;:kf±T*£&l>o 7" 

ttTia»:-&j5g^iife^©fi-§-Sfflv>T^^-y-— ^-feff*. 
tftfcfcfcfilbE b/I ocDfll^*fflv^T^«-y— ^-*ff 
O^ktfpItlT-fe-So b^U 3=-#IEb<T-iS 
* ttftfcfgff &X * &V >©T'J£IE&7' >^^-JifRH4^?f$ 
5&t-3Ci:#T-£&v\, ^bT, JSiE«:7'>7 l ^-*ifiie 
SfM-T 5 3 k AST* * & W*UJn IE b w ^ stata*- 5 

>^}§[Sitt* s IEbV^Ske>«:<^-5h> e» 
[0 0 12] 

[^B^^b.tdk-rsiss] ±afcbfc«e*<z>^*-y- 

©<fc?&figHj&#&-3fco 

(1) 7>^l3iu^>hafe!3©Eb/I # 
— x.]x^>h©T>^^l^fc^-©Eb/I 0 <££> 

(2) ^©SSLT— fi^**^ ^^fcSWiT^T 1 

jE«&>raBfcRs ^bfc^^-y--^s 

[0 0 13] *»l8©B«tts 7^r^7U^7> 
7^ U7-h7>rt) *fflV^fcaflb^^aK:^^bT 

JM^nfcS^tfe, ^b^^-y--^*ff^3k*s 

[0 0 14] 

t> *^©yi^-y--^[nss{±, ^©^w^>h*e. 

^S7->^^-gl5i:> H5IB7>7-^-n15©#3iUp<>hT-S 

ftSElfe"r*t«R©*e»5MI»i:, fflBfr^-W^Ym 
^^^^^-^t^glbTl^A/D^m^i:, 5= 

s? ^ )vr— z t xift^r ntttifa^^-^ t \ y y im t , 

S»W-CW»l©»*i:©fflS*aHI**n**iW-|ILfflH 
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[ooi5] *^b^t-j±, a#«-«*jtpas*sm»ftw« 

«&B*fi8»T?*T>7^y'f >fc,fc&Eb/I o#|S|± 
bfc{I^£MVT^;*-!?— JiXV-?-<Dm& 

[0 0 16] 7'>7 1 ^g|n]'t4ftiJfflIh^^-y--9=-4 
|Sl^«cfT-5fc«), -5 $U T>^^-if|qH4*5tt-r 

7>y^iattftilW?lC|5ifl[7JftS;<a6i:^-5 J:5 

[0 0 17] ±ta5!LStts ;WJ--*-*fr5ISC*>oi: 

b&^^n:7 7^;u£|iPSfc##>T i £N mn&oma 

[0018] *^cD^^-b--^Eim-ett, huI3 
fi#Wtt¥£tt«ff«ttN Stiia&fflHil»g|5*e»©ffiH 
«^*-Rf«C:HBItr*»l©/*yi:, ffM^ns^ 
>x^siatt©»«««»6nTv^Ts lirEaatftttin 

»a©fflH«9ffl¥iS«[»*'f»*ft7'>7 l ^-»ftlttS 

£§3trfssfi2©^»j£s &tiB£ i©^ 

tB^nfcfflHff^t, IWBfi*«-W1lPJ»fflS:j;DJi^* 

nfem#f*H-«»s«j|c brim* bfcgu » 

©«*«[**», ^S*ftfc»-c5VNTmif3^ 2 ©* ^ V 
[0 0 19] ^W©^^*— ?-0BTftts HUI3 



Hyt3A/D^t^©-y->7"iJ >^«WRJ: OKv^JSiSdBc 
T-ltVT'U >^bifi-rc: iic <fc t)y->7V >^b— h £ 

* 6 C#f 5 «fc o C bT * £0. 
[0 0 2 0] #28BJ1T^ a*«-H-»©fflH«^*>f > 

ffiB#H©ffiftft GLt $ ^ -5 d t #"C S 5 . 

[0021] *#pj§©^*i*— ^-iiittTjtt, mm 

flitett©*s«»©*iqrt:7 , >^^-siRitt*jBj«-r«« 
*f*wflHR©ia#-&i>-&*«*u a«*tt«^r*ia 

#^*?*©»*a«IIS6«f J: t)^e>-T«tdt:bT*)J; 
[0 0 2 2] g-fc, *^aj©^-y--^I51E&T-{is huI3 

«fc DitHBffiB«^©«*fl[©¥lSfti*ff ■s. 
[0 0 2 3] 

t mm &im b Tpiffl c wtfM-r z> . 

[0 0 24] (mi ©£SIH!2JB) EI 1 tt*%ig§©i6 1 © 

nsgff^©>'^-y--^[HiES©«^^^-r^'D y *bt?& 

So 

[0025] mi *#hw s *mmm<D'iz.v- 

yrl-x-U* > M 0 !~ 1 0 Na t,t 
-f7>Ttl0 1i:, 7>ftxW>M0i~10 
H a ©#*£#ffibfcNaffl©JlHSS«Wl 0 2j~l 0 
2 Na £u A/D^^|§1 0 3 i~l 0 3 Na t> 

105i:, N afl(DffliffiiiSIg|i 104 r l 

^m?H5 1 0 7 fcs «*W-tt»J»fflJ 1 0 8 J: ft 
5. 

[0 0 2 6] A/D£&g§l 0 3i~l 0 3Na«^ 
Sff 95 1 0 2 1~ 1 0 2 Na l3 J; t) S@ $nfc&§««^ 

[0 0 27] U 7 V 1 0 5 OU a®«^Kl** 

n-BWaifflfi^*^ iiffW-CDMA->7ri*t* 
W n v V >j|«;uftifi«t bfc^J© ^"U * 

[0028] mz.&mmn® 1 o 4i~ 1 o 4N a «±, u 

^■U*«£Effll 0 5{C«tt)^g$tlfcU^iJAff^i:, 
A/D^glSl 0 3i~l 0 aHaCift^BR^n&^S? 
^^-^fcOffiSfflHI (lURftfit) **tl^tifi-»b 

n &m<Dmmm^t brta^-r s 0 

[0 0 2 9] S*{t»t¥±9fa«gg|5 1 0 6 it, *BS*§H 
StggiSl 0 4!~1 0 4N a fc«£!3iH;£>£ft&Na<@©*f 

a#w-BKWP»i o 8{c«tt)Ji^$nfcs^ 



r 



tt\nz&-3^xm&mnuwu B3#wiin*bfe»© 

[00 3 0] Jt¥^fitSffgU 1 0 6 ©J|{* 

[00 3 1] El 2 *#JH-T 3 fc> B#tttf-¥3fit**» 
10 6fcfc, 7>ftxW>hR (Na) 
D»^m, fflSfflMS^l 0 4i~l 0 4 Na £«fc 

0 1 1~ 2 0 lNa^> ^^'^2 0 1^2 0 lNa**^^ 

ffi^nfcfflnfitt, mfrttttwma 1 o 8 1 ± t> s^s 

0 2i~2 0 2 Ka i:, a*ttf*SftfcNaffl©fflBHitir 
0 UOia»SfTOSD»S2 0 3 fc % ibnffS2 0 3*>5>ffi 

***!&«*©*:& mm&frtmii&frv&tazm 
©fa) stf-^t-rs«^ti-^a5 2 04^ t-^^irHS 

©SN b JCfcfoS bfc^D y >? Sjf*H^D 7 7-f;i/© 

jfctfSijwsssEtt-r*/^'; 2 0 7i~2 0 7 N b^ 

2 0 7i~2 0 7im6D»*a**J:Wf6»ttL,* 
^ft^ft»r SjIiRSB 2 0 6, 2 07t S17D 7 
yf^ft-JS«IHCt)&-3T 3 l z JS<b-J-S¥iS^b»2 0 5 

[0 0 3 2] Sfe, »ttff82 0 2 1~2 0 2N a £\ Ha' 

wm2 0 3t, ntimwffl 2 0 4 ¥*^bS5 205 
^ mm 2 oe, 208 fct «t bwzmimti&ftx 

[00 3 3] *IHt:-^tfctUa5 1 0 7tt, B#fcH*¥*& 

[0034] B»ft-t?ffimttis 1 0 8 tt, «*ww3pia«[ 

4:C J: i), 7>^^ 1 0 1 ©Jt|qrt4£©JffilbT 

■fe * * fc##J-f ««&©«:&£ *&7>^:HilRlttjW& 

«B*ft 1 o 6 cflw&rs. 

[ 0 0 3 5 ] EI 3 £#51 bT, *^S©f$^©^^1f-^ 
E]S§©Srfftl3l©— MSaMirrsiSI 3 "CO: l o©-fe;i/# 

OliT^bTOT, 10©-tr^^tt 1 2 OJ^&^TO 

[0 0 3 6] £ft*H5fc*M£Sly"t^S-fe** 

Srfl-gJbT*^— TSBF 1~BF 4fcV*-5 4offl7> 
x;Ni[Rrt4£M&JfcJ?SU BF l~4ffl7 , >5rHtlRtf£ 

fcSM:/D7W;u©e-*£&ffiT5 3 & 
|&J8*#BF !~4©£©;£iaC#ttbT^S;fl»©«3iJ 
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fc, nx©*^>^©&tfJ&p]BfKfT -5 
So i©«"CttlOO^*t 4 0©7>7 1 ^-}ifnlt£ 
(fcf-20 T?»f!ILTHafcafc. JiS}6dB©:P>^:*->7* 
-f VfcJS&trdfcjPtS*. I*(tltlWl 0 8tt, 
^fefl^£ftTV^B#tttt^wi~wNa©*&&B# 
1 0 6©SK**S2 0 li~2 0 2 Na 
HiSSSt" S CI £«fc 5 T^^-ffifiMtB F 1 ~ 4 
?mm? S i i:* s T- § So 

[0037] *.mmm<D/w-y— ^@bh±, ^tf>»« 
ffl*«*#aE-r*nlfiBtt©»*WR©^riaK:giRittfett-3 

d 7 r -f h br— £ Stftffir* c i: C J: 5 5 ? W&m 

*B*©*rafc/^©tteH*RiKfCff'5*i©'Cfea- *n 

^tSM^n7T^;i/©f^fig*fi ; oTV>S©-Cx xi/^ 
>h^©(8^©Eb/I oCifc^H^Eb/I ofjlM 

[0 0 3 8] bfrU 03t^f«tdt, 4»t>©7> 
y^-K-AftJBjaU : &^©-&^fi-f-C*fbTilM7 , D 

[0 0 3 9] &-ff&£fcf, 7>^S|qH4*J&*b*:* 
©SWW^T-^tN-^Sffotii^ f»rv-KOZ 

«en±© * o «y * i/ - h T«a*N-w«»s JnJMflSfcfr 

^-efeSo 

[0040] 7>rTmm&*fim\stz'&<D%mm^X' 

JiXV--?-*fT5m&. W-CDMAt«C«D, 
7v-b = 4MHz, ywny h'>>#;i/=6'>>#;u 
X2 5 6f ';7*=1 5 3 6ff7, 7'>7 i ^-3il/^ y Y 
HfNa=8, ^^-y--^|EHL=l 2 8*-y7 
afiS®=3 lv-f^D» x ^g=JK)4. 7 km) , MM 
yo77^ ;u©g|»mJK= l/8*-s»:/fe(Efc-rafc, 
UD» h^fc!3©«i[t!fttTI3©«to{c&So 

(Di t:-A©^fi*ft«ft-r*&i&©«if : i 5 

3 6 x 8 xNatg©^iSjfnaff 
(2) 1 bT-A^fet)©g|E7*D7 7"f;i/©»» : 15 
36X128X8=1,57 2,86 4[5]©*BH?1tg: 
4tT— AT*{±±l3©4fg©8l»^l^Dy h = 0. 6 2 

[0041] w±«t 5s ^6 3 0 yi®/%><Dwmmfa®. 

»i:»10Gia/»©ffiR*«4 s 1 fi«K:&*. d©m© 
[0 0 4 2] *IOIBBJB©-'^"y--^EItt'CttW±KiB 

bfc*Si:^ffi^tts*«t ^ 'ptn^&nmx-nmtz t> 

©T'feSo 

[0 0 4 3] ogt*»liC *»i«M)IHfto 



(6) 
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[0 0 4 4] mi iZ&^TT^i-l 0 KD&^lsJ-y 
M 0i~l ONaT-Sfi^nfcm^-tt^-^^>h*fB^- 

izmmLg.%&tixA/Dm&£n2>° w-cdma© 

*Ht. f<y71/-h = 4MHz, ««Hg=5MHz (K" 
W2. 5MHz) bffl-y->yj> 
iD5MHz Jgt±© ^n.^tt>7U^t 

®V>C<V>©"Cn h© 2{g© 8 MH z T*f"> 

:/•;>*'■*-**>©*:■*-*. /«^>i t i%*m!it'< 

312ft £. l-fttj-fe, Hffltfd- (IflfcaO «9SKflS % ifi 

[0 045] #3g£gB 1 0 5 B\ g«tfOI©«tfl« 

"Cf6«0«^*5US«**-e-S*StJ»D, W-CDM 

Nc 

Xn Q) = E Rn (2t + 1) x F^tJ 
t-i 



gffil 0 4i~l 0 4M a ttN #7>rtxu^>hf§ 

/VDiy h^>#;i/©uru*i:©ffliffinfctfirr 

7>ftxi/^>MDffSn (n=l~Na) 
fiy^St (t = l~Nc) 

Kdag)tl (1 = 0~2L-1) 

^>^^1^^ > h nffigfi{f-*§£ Rn (2 t + 
i) s i = 0, 1 

;HDs'bOi'7';Ai§S P (t) 

£bfc£:i*> 7">5^:ri/.*>hxi©ffiS*BHHI*Xn 

(1) ttTIBOsS (1) T-g^ftS. 

[0 0 4 6] 

[Rl] 

(l) 



Na 

xw k 0) = Zw fcB x x„ (i) 

dCLTf, W k>n (n= 1, -Na. k=l % Nb) 
[0 0 4 9] T^^l^Vh^DNbfl©*!!!/^ 

1 1~2 0 lnaC— SE«*ftS. 8ett£ftfc*SSIfi ^ 
fcMfcfctHSftfclfcfc, 8Ntlf82 0 2i~2 0 2 Na t*5 
l^T, B#W*M»»1 0 8fc«fcDJfij*3ftfc«#{*t* 
«»*»0-6*U tD«C»2 0 3C*V^TiDH[*nS. AD 

m 2 0 3 c «t b *tb e.nfciDgcfBi±> «ftgt*tf 2 0 

-r -a ^ c «t 5 «a & mnx- a z> . 
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